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１Background：
Medicinesplayanimportantroleinsavinglives,restoringhealth,preventingdiseases
andstoppingepidemics､But,toachievethesegoals,medicinesmustbesafe,efYective，
accessibleandofgoodquality，andusedappropriately・However，ICcently，the
availabilityofcounterfeitdruｇｓｈａｓｂｅenmcreasingexponentiallyworldwide,duetothe
growthinintemationalandregionalfieetrade,highdemandfbrcurativeandpreventive
dmgs,prDliferationofsmallpharmaceuticalcompanies,andinadequatedmgregulation
inmanycountries・Almostallkindsofphamaceuticalsmaybecountelfbited,but,in
developingcountries，essentialdmgsusedtotreatlife-threateningdiseases，suchas
antibioticsandantiparasitics,areofteninvolvedBesides,inthesecountries,counterfeit
andsubstandalddrugsareparticularlycommonintheflourishingillegitimate
phamaceuticaloutlets,supportedbythepeople，sneedsinconiunctionwithextreme
povelty・
AccordingtotheWorldHealthOrganization(WHO)acounterfbitmedicineis“a
medicinewhichisdeliberatelyandfiaudUlentlymislabeledwith肥specttoidentityand/Or
source・Counterfeitingcanapplytobothbrandedandgenencproductsandcounterfeit
productsmayincludeplDductswithcolTectingredients,wronging肥dients,withoutactive
ing1℃dients,withtheincolTectquantityofactiveing1℃dientsorwithfhkepackaging，，､In
accoldancewiththisdefinition,whatmakesamedicinecounterfbitiｓｔｈｅｄｅｌｉｂｅｍｔｅｏｒ
ｉntentionalnatuleofthemislabelingofaprodUCttodeceivetheconsumers・Incontmst，
substandardmedicinesareploductswhosecompositionandingledientsdonotmeetthe
colTectscientificspecificationsandwhichareconsequentlyineffectiveandoften
dangerousfbrthepatient、Substandaldploductsmayoccurasaresultofnegligence，
humanerrors,insufficienthumanandfinancialresourcesorcounterfeiting．
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SofarmostsurveysoncountelfeitmediCineswerelimitedtolaboratolytesting,withnoorinsufficientattempttoelucidatethecausesfbrthemedicinestobeofpoorquality，ortoinvestigatetheactualsou1℃esandoriginsofthemedicines,Soastodistmguishbetweencounterfeitandgenumemedicines・
InvanousregionsoftheworldsuchasSoutheastAsia,manyinitiativeshavebeen
undertakentoidentifj/thesituationsandcanyoutcountelTneasules・Unlikely,thestudiesconductedtoassessthesituationinAfiicaalerelatedtOalimitednumberofcountries．
、ＩｎＣ６ｔｅｄ，Ivoire,ｎｏｓｔｕｄｙｈａｓｂeenconductedso歯rtovaluatethecounterfeit
medicinescirculatinginthecountlyandnoreliabledataofthescaleofthephenomenonareculTentlyavailable､ThismatteroffhcthasmotivatedthechoiceofC6ted，IvoiIei)toestablishfbrtllefirsttime･themethodologyofauthenticityinvCstigationinitscomprehensiveaSpectsasleconmendedbytheWHO,ii)tOassesstheprevalenceof
counterfbitmedicinescirculatinginboththelegalandtheillegalpharmaceuticalmarket，bythemeanofauthenticityinvestigationlandtllereby,demonstratetheeffbctivenessof
theauthenticityinvestigationmthedetectionofcountelfbitmedicines,iii)toassessthe
qualityOfmedicinesavailableinthephalTnaceuticalmarket6
ZMethods
2.1.SampHngareas
FourcitiesinC6ted，Ivoire（lMMinhbts)werechosenfbrthecollectionofthe
samples:Abidja､２．９Minhbts,GagnoaO､1Minhbts,Yamoussoukro(capitalcity)0.3Minhbts,ＳａｎＰｅｄｒｏＯ､１Minhbts・ThelCasonsoftheselectionofthesecitiesa1℃asfbllows：
‐Abidian，commeMalcenterinC6ted,IVoire，ｆｂｒｔｈｅｓｉｚｅｏｆｔｈｅｉｎｆｂｍａｌ
ｐｈａｍaceuticalmarketplacesthatitshelters
‐ＳａｎＰｅｄｍ,fbrtheexistenceinthiscityofthelargestshantytowninWestAfiPica，
andalsofbritsproximitytotheneighboringcountryLiberiainwarfDrmorethan
twentyyears,afnvourableconditiontodrugcountelfbiting
‐GagnoaandYamoussoukro,fbrtlleirhighprevalenceofCounterfeitmedicinesin
thepast．
Zユ.Samplecollection
FollowingtheWHOcriteria,thesamplestobecollectedwereselectedamongthe
essentialmedicineｌｉｓｔｏｆＣ６ｔｅｄ，Ivoire，themostwidelyused，thetherapeutically
importantandthemostlikelytobecounterfbited・Accordingly，theantibiotics
(amoxicillin,ampicillin,cotrimoxazol),theantiparasitics（albendazole，mebendazole，
chloroqume，amodiaquine，sulfadoxinpyrimethamine，metronidazole）andthe
antipyretics(paracetamol)werechosentobecollected．
Samplecollection
Sampleswe肥ｐｕ１℃hasedffom3Idtol2thJuly2004byateamof3nativephannacy
wolkersledbyaphamacist(theauthor),homthestleetphamaceuticalmalketsof4
citiesintheC6ted,Ivoire(AbiCUan,Gagnoa,Yamoussoukro,SanPedro).Themedicines
werepurchased猛omsellerswhoeitherwereambulaIDIyorhadafixedstallonthestreet
orinthemarketplace、Theselectionofthevendorswasmaderandomly・Medicines
collected丘omthesameoutletwiththelabplingshowingthesamementionsoflnternationalNonplDprietaryName(INN),brandname,manufacturelｿmalketername
andaddress,strength,fbrmandbatch/lotnumberwereconsideredasonesampleForthe
puIPoseofauthenticityinvestigation,themedicineswererequiredtobesoldwiththeir
outercontainers(boxesorplasticbags),oratleastwiththeirblisters,providingminimum
infbmationaboutthebatch/lotnumberandthemanufilcturerormarketer・Onlysolidoral
fbrms（capsulesortablets)werecollected,inaSufficieiltamount(minimum3units，
－５９－
maximumlOOunits)fbrexperimentsandauthenticityinvestigationpurposes6Allthe
sampleswerekeptatroomtemperatureuntilanalysisandauthenticityinvestigation
lmmedialDlyafteritwasbought,eachsamplewassealedinanairtightplasticbagon
whichacodewasassignedandstuckA``SampleInfbmationSheef，wasdulyfilledout
andattachedtoeachsample,Scontainerassoonasitscodificationwasmade・ThiMccord
sheetprovidesinfbmationabouttllesamplecode,thenJNandstrength,thebrandname，
themanufhcturernameandaddressltheprice,thebalphorlotnumber,tllemanufacturing
andexpiIydate,thepackagesize(numberofunits)うthequantitypurchasedandthedate
andplaceofcollection・Allthesampleswerekeptatmomtemperatu肥untilanalysisand
authenticityinvestigation
Z3Authenticityinvestigation
2.3.1.Organolepticdescriptionsofthesamples
Thmughacloseobservationofeachphamaceuticalpreparation，detailed
olganolepticdescriptionsoftheoutercontainers,theblisters,thepackageinsertsandthe
dosagefbｍｓ（capsulesortablets）werepreparedfbreachsample・Moreover,other
importantmentionssuchasthemanufacturingandeXpiIydates,thelegistrationandthe
batcMotnumbers,thebarcode,theindicationsandcautions,thestorageconditionswere
recorded・Tohaveabetterillustrationofthedescribeditems,wescannedtheproductsin
theirentireparts（boxes,blisters,dosagefbnns,packageinserts),soastomakethe
picturesandtheinscriptionsoneachsideoftheSampleasclearaSpossible､Allthesedata
welethencompiledinadocumentsonamed“catalogueofthesample，，､Attheendofthis
documentacommentsheetwasaddedtogatherthemanufacturers，viewpomtsaboutthe
descriptionofthesampleswemade．
２３．２.Correspondenceswiththedrugauthoritiesgmdthemanu触cturers
The"cataloguesofsamples,，weresentbyregisteledmailalongwithactualsample(s）
andSpecificquestionnairestoboththeMRAofthemanufhcturingcountlnyandthe
labeledphamaceuticalCompanies・Substantially,tｈｅＭＲＡｓｗereaskedi）tocheck
whetherthelabeledcompanywaslicensedasaphamaceuticalmanufhctureror
phamaceuticalmarkeｔｅｒｏｒｎｏｔ，accordingtothephamaceuticallawineffbctintheir
countries;ii)tocheckwhetherthephamaceuticalsamplewasregisteredorauthorized
underthephamaceuticallawintheircountries・Themanufacturerswereaskedi）ｔｏ
checkthegenuinenessofthesample(genuinenessmeansthatthePlDductwasactually
madebythemanufhctu肥ronthelabel)and,ii)toprovideinfiDmation(ifany)aboutthe
possiblecounterfeiter,incasetheproductwasnotagenuineｏｎＱ
2.3.3.Follow-up
Acomprehensiverepertolyofcontacts(mailingaddresses,e-mails,telePhoneandfhx
numbers）ofalltheinvolvedMRAsandmanufacturerswasmadebefbrehand､The
fbllow-upwascarriedoutbyconstantcomnunicationswiththeconcernedparties,using
alltheabovementionedmeanstogetansweledandtogatherinfbnnationBythisWay，
wecouldmakesurethattheaddresseesdulyreceivedoursending,ｃorrectlyunderstood
ourinquiries,andwerewillingtoreplyus・FurthereXplanationsaboutthepulposeofthe
studyweleprovidedwhennecessary,inawaytoconvincethemtocooperate・
Allthefbllow-叩stepsandresultswerecompiledinanAccessdatabaseassoonas
wereceivedthemfbraneasyanalysisandintelpretation．
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MSamlDIeanab7sis
AprimalyqualityscreeningofthesamplesbyTheThinLayerChlDmatogram(TLC）wasperfbmedononetabletorcapsuleofeachcollectedsamplefbrtheidentificationof
activeingredients,attheNationalLaboratolyofPublicHealthinAbidian・
ThedevelOpingsolventsandstandardsolutionswelepreparedaccordinｇｔｏｔｈｅ
ｍｅｔｈｏｄｄｅｖｅｌｏｐｅｄｂｙＪＩＣＷＥＬＳ・Thestandardsolutionswerepleparedwithreagentgladeactiveingredientspurchased丘ｏｍｔｈｅｃｏｍｍｅ１℃e・
ThesamplesweremrtheranalyzedbyHPLCinourLaboratory（KanazawaUniversity),todeteminetheircontentofactiveingredient(s).TheHPLCanalysesweresubstantiallyperfbrmedfbllowingtheUSPharmacopoeia（USPXXVIIedition）and
JapanesePharmacopoeia(XIVedition)Thestandardandsamplesolutionswereobtained
bydissolvingtheequivalentoflOmgoftheactiveprincipleintlledissolutionsolventanddilutingtoaconcentrationof０．４ｍｇ/ｍＬ，Ｉｎｃａｃｈｃａｓｅ,thestandardsolutionswere
againdilutedwiththemobilephasestoconcentrationsof0.2,0.1,0.05,0.025ｍｇ/mltogeneratecalibrationcurves、ThesampIesolutionswerealsodilutedwiththemobile
phasestoalinalconcentrationof0.1ｍｇ/ml,ａｎｄ２０卜LlaliquotswereinjectedintotheHＰＬＣｃｏｌｕｍｎｓａｔａｆｌｏｗｒａｔｅｏｆ0.8ｍl/ｍｉｎａｎｄａｔａｃｏｌｕｍｎｔｅmperatu肥ｏｆ３０°Ｃ、The
UVdetectorwassetatadiffbrentlengthaccordingtotheproduct､Allthesampleswereanalyzedthreetimes,usingadiffbrenttabletfbreachtest,toassessthepossibleintla‐
samplevariations,MoIeover,thesampleswereinjectedinduplicatetoconfirmthe
replDducibility､MeanvaIuesofactiveing１℃dientcontentswere肥coIdedfbreachsampIe
andcomparedwiththelimitsspecifiedbythephamacopoeias．
2.5Datainterpretation
Basedontheanswersobtainedfiomtheauthenticityinvestigation,asamplecouldbe
statedasgenuineorcounterfbit・Theseresultswerefhrthercrossedwiththoseofthe
laboratolytests、Accordingly，fiDurcategoriesofmedicineswereidentified：genuine
medicinespassedlaboratorytests，genuinemedicinesfiailedlaboratolytests，and
counterfieitmedicinespassedlaboratolytestsandcounterfbitmedicinesfailedlaboratoIy
(Figurel)．
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Figurel:Decisiontreefbrtheclassificationofthemedicines
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３Results
3-1DeScriptionofthesamples
FIDmthe4citiesvisited，atotalof353sampleswerecollecte｡，ｏｆwhich，８３％
(293/353)werebougdltinthestreetmalketsand17％(60/353)inthelegalphamacies・
TllecollectedSamplesbelongtothe3thelapeuticclassesofantiparasitics(４１％)，
antipyretics(39％),andantibiotics(20％)(Fugre2)．
４５
４０
３５
３０
％ｏｆ２５
medicines20
１５
１０
５
０
AntibioticsAntiparasitai｢Bsantipyretics
Figure2:Distributionofmedicinesbytherapeuticclasses
－６２－
Comparetothelegalphannacies，ｔｈｅｍｅａｎｓｏｆｐｒｉｃｅｓｏｆｍｅｄｉｃｉｎｅｓｉｎｔhestreetmaIketis49FCFA,whileinthelegalphamaciesitiｓ２６９ＦＣＦＡ,Stimeshigherthantheflrstone９２％(325/353)ofthetotalsamplesareimpoltedffomllcountries,withnearlyhalf(49％)fiDmlndia・Ｏｎｌｙ８％(28/353)aredomesticallyproduced､７９％(278/353)ofthesampleswerenotregisterediｎＣＯｔｅｄ，IVoireandallofthemwereimportedmedicines，exclusivelysampledfiDmthestreetmarkets・Regardingtheregistmtionstatusofsalnplesinthephamaceuticalmarkets,５％（15/293）ofthemedicinescollectedinthestreetmarketwelwegisteled,and100％(60/60)ofthosecollectedinthelegalphamacieswereregiSteled．
３－２Autlnenticityinvestigation
Wesucceededin妃ceivi､975％(60/80)of"rePlies"and25％(20/80)of"noreplies”fiomthetotalenquiriessenttoMedicineRegulatolyAuthorities，ＭＲＡｓ（12）andpharmaceuticalcompanies（68)．Theauthenticityinvestigationrevealedthatl4％(51/353)ofthecolIectedsampleswerecounterfeitmedicinesCounterfbitmedicineswerefbundinbothoutlets,ｗｉｔｈａｓｉgnificantlyhigherproportionof96％intheillegalstreetmarkets､２１％(29/139)ofcountelfbitmedicineswel巳detectedamongtheantipyretics，14％（２０/144）amongtheantiparasitics，ａｎｄ３％（2/70）ｗｅledetectedamongtheantibiotics・COunterfbitmedicinesweredetectedinbothiUegalandlegaloutlets・Indeed，96％(49/51)ofthecountelfbitmedicineswe1esampledinthestreetmarkets,whilst4％(2/51）ｗｅ肥collectcdinlegalphannacies､However,theMsasignificantlyhighcrprOportionofcounterfbitmedicinesamongthesamplescollectedinthestreetmarket１７％(49/293),thancounterfeitmedicinesamongthesamplescollectedinthelegalphamacies
3％(2/60)94％(48/51)ofthedetectedcounterfeitmedicineswereclaimedtoOriginatefiPomIndiMnd6％(3/51)fiPomChina､４specifictypesofcounterfbitmedicinesthatwereidentifiedincludi､９８％(4/51)ofthetypeA(､edicineswithidentityusurpation),２２％(11/51)oftheTypeB(medicinesbearingfhlseorillegalmentionsaboutthesource),１０％(5/51）ｏｆｔｈｅＴｙｐｅＣ(medicinesbearingftllselCgistrationnumbers),４１％(21/51)oftheTypeD（deceptivelysimilarandlook-alikemedicines)，１８％（9/51）combiningthecounterfbitingtypesBandD,and2％(1石1)combiningthetypesB,CandD．
3-3LaboratoIytests
Thelaboratolytestslwealedthat２８％(92/353)ofthesamplesdonotcontainthe
correctamountofactiveingredients,ofwhicli16％(15/92)werecollectedfiomthelegalpharmaciesand８４％(77/92)ffomthestreetmarkets・MedicinesthatfailedHPLCtests
werefiDundinallthe3therapeuticclasses:theantiparasitics1℃present６１％(56/92),theantibiotics22％(20/92)andtheantipyretics17％(16/92)．
3-4CompansonoftheresuItsofauthenticityinvestigationcombinedwithlabomtolytests
BothcounterfiBitandgenuinemedicinesfhiledthelaboratorytests・However，astatisticallysignificantrateoｆ８４％(43/51）ofcounterfbitmedicineswasrevealedto
containthecolTectamountofactivein91℃dient,compalCtoarateof67％fbrthegenuineones(Tablel)．
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Albendazole
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Chloroquine
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SulfMoxine／
Pyrimethamine
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ParacetamoIand
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０
羽
７
１
妬一団一⑱AnalgeSicsandantiPyretics 139
議議騨鍵
Tablel：Summalyofauthenticityinvestigationandlaboratolytests
４Discussions
、Thloughtheinvestigationoftheirsourcesandorigins,１４％(51/353)ofthecollected
sampleswerefbundtobecounterfeitEventhoughthisstudywasconductedonalimited
numbｅｒｏｆｓａｍｐｌｅｓｗｉｔｈｎｏａｔｔｅｍｐｔｔｏｂｅｒｅpresentativeoftheactualsimationinC6te
｡，Ivoire,thesefindingsgivefbrthefirsttimeanaccurateleflectionofthepmportionof
counterfeitdrugsinasurvey,accordingtotheWHO，sdefinitionanddetectionmethod・
Previousstudiesestimatedthatupｔｏ２５％ofthemedicinesconsumedmdeveloping
countriesarecounterfeitorsubstandaldHowever,thisstUdyrevealedalessproportion
(14％)ofcounterfeitmedicinesinC6tedllvoire,inthelimitsofthesamplingwemade・
Thiscansuggestthattheextentofthephenomenonmigd1tbeoverestimated,duetothe
fiequemconfilsionbetweensubstandardandcounterfbitmedicinesduiingprevious
studies・
Ithasbeenreportedthatindevelopingcountries,counterfeitofteninvolvesessential
medicinesusedinlife-threateningdiseasesinParticularantibioticsandantiparasitics､In
accordancewiththis,counterfbitmedicineshavebeendetectedineachofthe3
theIapeuticclassesofantipyretics,antibioticsandantiparasiticsthathavebeenselected
amongtheessentialmedicinelistfbrthestudy､Counterfeitmedicinesweremost
ffequentlyfbundamOngantipyretics２１％（29/139)，fbllowedbyantiparasitics１４％
(20/144).Similarly,recentstudieshavesbowntllatcounterfeitsofevennewantimalarial
medicines,suchasartesunateandmefIoquine,arecirculatinginSoutlleastAsia・Thehigll
plwalenceofvariousdiseasessuchasmalaria,tube1℃ulosis，dialThea,wominfections，
pneumonia,ＨⅣ/ＡＩＤＳ，increasethedemandfbrantibioticsandantiparasitics,andthus
makeitaveryattractivetargetfbrcounterfeiterswhobenefitfiDmthelargeamountof
productsthattheyeasilysellinashortperiｏｄｏｆｔｉｍｅ、Ahigherratioofcounterfeit
medicines(17％)hasbeendetectedinthestreetmarkets,comparetotheonesdetectedin
thelegalphamacies(3％).Ourresultsareinaccordancewithreportsstatingthatinthe
less-developedcountries,counterfbitandsubstandardmedicinesalcparticularlycommon
intheflourishingillegitimatepharmaceuticaloutlets．
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Thecounterfbitmedicinesdetectedweleofvarioustypes，includingpmductswithidentityusuIPation,productswithdeceptivelysimilardesignwithgenuineones("look‐alike,，ｄｍｇｓ),productsbearingfalseregistrationnumbers,productswithfactitiousorunauthorizedmanufactu肥がmarketernameandaddress・ThesedifYbrentfbmsof
counterfeitinga肥strictlyrelatedtothelabelingofthemedicinesanddonotinvolvethe
qualityintemsofcontentsofactiveingredients・Thus，ourresultssuggestthatcounterfbitmedicinesdetectioncannotbebasedonlyonlaboratoIytests，butshouldincludeaninvestigationoftheauthenticityofthemedicinesHowever,laboratolytestscanconstitutepertinentclues,especiallywhentheproductshowsseriousqualitydefects，ａｓｉｔｗasthecasesfbronealbendazolesampleinwhichnoactiveingredientwasfbund・Nevertheless,theauthenticityinvestigationofthissamplewasnecessalytostatewhetherthisdefbctwasoriginatingfiomanintentionalandffaudulentactorduetoatechnical
errorduringthemanuftlcturingprocess・
MostofcounterfeitmedicinescontainedthecorrectamountofactiveingredientsasspecifiedbytheUSP・Inaccordancewiththesefindings,someresearchershavereportedinc肥asingsophisticationofdrugcounterfeiting・CounterfbitmedicinespassinglaboratoIytests,whichconstitutethelargestpmportioninourresults,seeminglydonotlepresentan
immediateth肥attopublichealth，unlikesubstandardmedicines・However，astheiuproductionanddistributiｏｎａｒｅｎｏｔｗｉｔｈｉｎｔｈｅｐｕｒｖｉｅｗｏｆｔｈｅｍedicinelegulatoryautboritiesofthecountlyconcerned,anyassociateddefbctandadverseleactionswillnot
beeasilyrecognizedormonitored,andaneffbctiveproductrecall,ifneeded,wouldnotbepossible，
SConclusion
WehavefbrthefiMtimeimplementedthemethodologyofauthenticityinvestigationinitscomprehensiveaspectsasrecommendedbytheWHO,Ourfindingshighlightthefhctthatcoumerlbitmedicinesshouldnotbesoughtonlyasworthlessmedicines，fbrthecounterfeitingactivitiesaremoreandmoresophisticatedandthequalityofsomefakemedicinesisasgoodastbegenuineones,MOreover,thetypesofcounterfbitingdetectedalestrictlyrelatedtothelabelingofthemedicinesanddonotinvolvethequalityintermsofcontentsofactiveingredients・Thus,ourresultssuggestthatcounterfeitmedicines
detectioncamotbebasedonlyonlaboratolyteSts，ｂｕｔshouldincludeaninvestigationofthMuthenticityofthemedicines・
Tocombatmoreefficientlythecountelfbitmedicineproblem,the肥isanurgentneedfbreffectiveregulatolycontrolofphamaceuticalafTairsandintellectualpropertyrights．
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学位論文審査結果の要旨
発展途上国を中心にカウンターフィットドラッグ（偽造医薬品）の蔓延が懸念されているが、検出法は確
立しておらず真の実態は明らかでない。アカエブケル氏は真正‘性調査によるカウンターフィッ卜脹ラッグの
検出方法を確立するとともに、分析試験の限界を示し、象牙海岸国のカウンターフィットドラッグの蔓延実
態を明らかにした：
(i）象牙海岸国の四市で２００４年７月に解熱鎮痛薬、抗寄生虫薬、抗生物質計３５３サンプルを薬局及び無
許可販売業者から収集した。
(ii）表示上の製造国の薬事当局と製造業者の調査を行い、医薬品の登録、出所起源、業免許を確認するこ
とにより、真正性を明らかにする方法を確立した。
(iii)ＨPLCによる有効成分の確認で、真正医薬品では３１％がＵＳＰまたはＪＰの範囲外であったのに対し、
カウンターフィットＦラッグでは１６％であった。すなわち、これまで一般に行われてきた有効成分確
認は、真正性の判定には不適当である。
(iv)全体のカウンターフイットドラッグ出現率は１４％であった。治療区分では解熱鎮痛薬２１％、抗寄生虫
薬１４％、抗生物質３％；業許可区分では薬局３％、無許可販売では１７％；医薬品登録では有３％、無
１８％であった。カウンターフイットドラッグは象牙海岸の医薬品市場に相当程度存在し、特に医薬品
規制が履行されていないセクターで多く出現する。
以上のようにアカエブケル氏は､今後のカウンターフィットドラッグ研究に画期的な貢献をなし､博士（薬
学）に相当する。
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